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(57) ABSTRACT

A portable communication device has an electromechanical
transducer for converting mechanical energy, caused by
movements of the portable communication device, into
clectrical energy for supplying power to the portable com-
munication device. The electromechanical transducer is
arranged to store mechanical energy after a respective move-
ment of the portable communication device ceases.

8 Claims, 3 Drawing Sheets
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PORTABLE COMMUNICATION DEVICE
WITH ELECTROMECHANICAL
TRANSDUCER MEANS AND A BATTERY
PACK THEREFOR

TECHNICAL FIELD

The present invention relates to a portable communication
device, comprising electromechanical transducer means for
converting mechanical energy, caused by movements of the
portable communication device, 1nto electrical energy for
supplying power to the portable communication device. The
invention also relates to a battery pack for a portable
communication device, wherein the battery pack comprises
clectromechanical transducer means of the afore-said type.

BACKGROUND

Portable communications devices, such as mobile
telephones, personal digital assistants (PDA) handheld
communicators, etc, are often provided with a rechargeable
battery pack for supplying electrical power to the device
during the operation thereof. Even if rechargable battery
packs have become increasingly efficient, they inevitably
run out of power sooner or later and therefore have to be
recharged repeatedly. In a worst case scenario the battery
pack runs out of electrical power just before the user of the
communication device 1s about to make an important tele-
phone call, such as an emergency call (“112” in Europe,
“911” in the USA). If this undesired situation occurs, the
user 1s unable to make the important call immediately and
has to find an operative telephone elsewhere or, alter-
natively, detach the empty battery pack and replace 1t with
another battery pack with a sufficient level of charge.

Various solutions have been proposed for enhancing the
operability of portable communication devices and allowing
instant use also when the primary power source (e.g. the
battery) 1s inoperative. For instance, in EP-A-0 409 819 it 1s
suggested to provide a mobile telephone with an electrical
dynamo driven by means of a toothed rod, which 1s actuated
via a movable operating lever protruding from the mobile
telephone housing. Another way of 1nputting mechanical
energy and converting it to electrical power 1 a mobile
telephone 1s shown i GB-A-2 307 143, wherein a rotary
knob 1s used to wind a spring, which drives a rotary
clectrical generator. Furthermore, U.S. Pat. No. 5,363,445
relates to an auxiliary charging device for a mobile
telephone, comprising a coil, a magnet, a revolving disc, a
set of gears and an operating handle. The operating handle
1s manually pushed inward to rotate the gears, the revolving
disc as well as the magnet to cause the coil to produce
clectrical current to be supplied to the mobile telephone,
when the battery thereof has been consumed.

A similar mechanical power supply for mobile telephones
1s known from DE-A-32 11 114, a first embodiment of which
comprises a crank-and-gear arrangement and a second
embodiment of which 1s using a spring. FR-2 079 913 relates
to a power supply for a portable transceiver, wherein a crank
1s used for driving an electrical generator. JP-A-08018466
discloses a portable radio for emergency use. The radio
comprises an electrical dynamo and a permanent magnet
arranged to be movable 1n a longitudinal direction 1nside the
radio housing. By exerting the radio to a reciprocating
movement (for instance by shaking the radio) the permanent
magnet 1s subjected to a reciprocating movement inside the
dynamo, wherein electrical current 1s generated for driving
the radio without any electrical battery.

The above prior art solutions are all able to allow opera-
tion of the portable communication device without any need
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for an operative electrical battery. However, all solutions
have a common drawback in that they are dependent on
user-initiated actuation. In order to generate the required

amount of electrical energy the user has to pull a handle,
rotate a knob, shake the radio, etc.

SUMMARY

The object of the present invention i1s to enhance the
operability of a portable communication device provided
with electromechanical transducer means converting
mechanical energy, caused by movements of the portable
communication device, into electrical energy for supplying
power to the portable communication device.

The object 1s achieved by arranging said electro-
mechanical transducer means so that it stores mechanical
energy also after a respective movement of the device has
ceased.

Other objects, advantages and features of the present
invention appear from the following detailed disclosure,
from the drawings as well as from the appended patent
claims.

BRIEF DESCRIPTION OF THE DRAWING

The present invention will now be described in more
detail, reference being made to the accompanying drawings,
in which:

FIG. 1 1s a schematical and partly fractioned perspective
view of an electromechanical transducer means according to
an exemplary embodiment of the present invention and

FIG. 2 1s a schematical plan view of the embodiment of
FIG. 1.

FIG. 3 1s a schematical representation of a portable
communications device incorporating the electromechanical
transducer.

DESCRIPTION

According to the inventive concept of the present inven-
fion the operability of a portable communication device,
such as a mobile telephone, 15 1s enhanced by providing 1t
with electromechanical transducer means, which 1s actuated
by movements of the device and converts mechanical energy
thus generated into electrical energy for supplying power to
the device, wherein the electromechanical transducer means
1s arranged to store mechanical energy also after a respective
movement of the device has cecased. In this way the elec-
tromechanical transducer means 1s able to supply electrical
power to the device for considerable time periods between
subsequent movements of the device. According to a pre-
ferred embodiment of the invention the above 1s achieved by
an electromechanical transducer means i1n the form of a
mechanical flywheel shown 1n FIGS. 1 and 2. The operating
principle of the embodiment shown in FIGS. 1 and 2 1s that
of a DC (direct current) generator. The direct current device
1s suspended inside a metallic ball 1 and i1s arranged to
ogenerate a voltage when moved. The device 1s pivotably
mounted about a first axis 6 and a second axis 9 and 1is
therefore rotatable in the horizontal direction, as indicated
by 12, and in the vertical direction, as indicated by 11,
respectively. The device comprises a stator 2 and a rotor 4,
cach of which 1s provided with weights 3 and 5, respectively,
for causing unbalance, so that voltage may be generated as
described below.

The horizontal axis 9 1s provided, on either sides of the
rotor/stator portion, with carbon 8 and a slip-ring 7, which
are connected to a positive and a negative terminal, respec-
tively. Furthermore, the device 1s supported by a base plate
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The direct current device 1s arranged to be located 1n a
portable communication device, such as a mobile telephone.
A portable communication device 1s subjected to various
kinds of movements, €.g. when being held by the hand of a
human user, when being carried 1n a waist belt or when
being stored 1 a pocket or bag. Every time the portable
communication device 1s subjected to a movement, the
direct current device shown 1n FIGS. 1 and 2 will be rotated
in a vertical direction 11 (the entire rotor/stator portion) and
in a horizontal direction 12 (the rotor 4). The voltage
generated 1n the windings of the stator 2, when the rotor 4
moves 1n relation to the stator 2, are supplied at the positive
and negative terminals. Furthermore, thanks to the unbal-
ance caused by the weights 3 and § the direct current device
will be kept 1n motion not only during a respective move-
ment of the portable device but also during a period of time
following the moment when the movement of the portable
communication device ends. Hence, the flywheel device of
FIGS. 1 and 2 1s 1n 1tself a storage medium for energy and
acts as an electromechanical battery, which stores mechani-
cal energy by maintaining the rotation of the stator/rotor
even if the external excitation (due to movement of the
portable communication device) stops. The mechanical
energy stored 1n the flywheel device may be used whenever
needed 1n the form of an output voltage across the positive
and negative terminals.

The flywheel device of FIGS. 1 and 2 1s preferably
connected to at least one rechargable electrochemical battery
cell (such as a NiMH or Li cell) in a battery pack arranged
to be attached to the portable communication device. In such
a case the flywheel device assists 1n supplying charging
current to the electrochemical battery cell(s), thereby pre-
venting the battery pack from becoming completely
discharged, on condition that the portable communication
device 1s subjected to a movement every now and then. The
flywheel device may also be connected to the electronic
circuitry of the portable communication device, thereby
acting as an auxiliary power supply to be used in emergency
situations, when the main battery pack 1s moperative, by
simply subjecting the portable communication device to
movements during a short period of time. Depending on the
actual application the flywheel device may be located either
inside the main apparatus housing of the portable commu-
nication device or inside the battery pack housing.

Alternatively, the flywheel device may be connected to an
electric component capable of storing electrical charge, such
as a capacitor. The flywheel device will then charge the
capacitor by converting the mechanical energy caused by
moving the portable communication device to electrical
energy. The electrical energy stored 1n the capacitor may in
turn be used for supplying power to the electronic circuitry
of the portable communication device or for charging an
clectrochemical battery pack.
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The 1nvention has been described above by way of a
preferred embodiment. However, the disclosure has exem-
pliftying but not limiting purposes, and the scope of the
invention 1s only limited by the definitions in the appended
independent patent claims.

What 1s claimed 1s:

1. A portable communication device, comprising an elec-
tromechanical transducer adapted to convert mechanical
energy, caused by movements of the portable communica-
tion device, 1nto electrical energy for supplying power to the
portable communication device, wherein said electrome-
chanical transducer 1s arranged to store mechanical energy
after a respective movement of the portable communication
device ceases, wherein said electromechanical transducer
comprises a stator and a rotor, and wherein the rotor is
rotatable with respect to the stator about a first axis, and the
stator together with the rotor are rotatable about a second
axis, sald second axis being substantially perpendicular to
said first axis.

2. A portable communication device according to claim 1,
whereln at least one of the stator and the rotor i1s provided
with at least one weight for causing an unbalance of the
stator and/or rotor with respect to said first and/or second
axis.

3. A portable communication device according to claim 1,
wherein the electromechanical transducer means 1s con-
nected to at least one rechargable battery cell for supplying
charging current to the latter.

4. A portable communication device according to claim 1,
wherein the electromechanical transducer 1s connected to a
capacitor.

5. A portable communication device according to claim 1,
wherein the device 1s a radio telephone.

6. A battery pack for a portable communication device,
comprising an electromechanical transducer adapted to con-
vert mechanical energy, caused by movements of the por-

table communication device, into electrical energy for sup-
plying power to the portable communication device, the
clectromechanical transducer being arranged to store
mechanical energy after a respective movement of the
portable communication device ceases and comprising a
stator and a rotor, wherein the rotor 1s rotatable with respect
to the stator about a first axis, while the stator together with
the rotor are rotatable about a second axis, which 1s sub-
stantially perpendicular to the first axis.

7. A battery pack according to claim 6, further comprising,
at least one rechargable battery cell.

8. A battery pack according to claim 7, further comprising,
a capacitor connected to the electromechanical transducer.




	Front Page
	Drawings
	Specification
	Claims

